ABSTRACT
Introduction

39
Residual waste is all the material that is left after the recyclables have been removed, and 
77
Although not occupational, the Environment Agency in the UK has applied 78 precautionary environmental limits to bioaerosols that are emitted downwind of waste 79 compost sites in order to protect the public (1000 cfu m -3 for bacteria, 500 cfu m -3 for
80
Aspergillus fumigatus and 300 cfu m -3 for Gram-negative bacteria) (EA, 2009 ). In the 81 absence of validated occupational limits, data from this study was also assessed against these 82 more stringent reference guidelines.
83
Whilst some work has been undertaken to assess the health risks associated with 
133
Trial 2, tipping (in italics): LW4 = loose waste at 23 °C, week 4; LW9 = loose waste at 23 °C, week 9; BW9 = bagged waste at 23 °C, week 9; 134 LC9 = loose waste at 7 °C, week 9; BC9 = bagged waste at 7 °C, week 9.
Waste was chosen to reflect typical waste compositions ( 
Bioaerosol sampling
151
A trial of 12 bins (6 using a clear plastic bag and 6 a chamber) was undertaken to identify the weekly basis for the duration of the trial. The sampling strategy can be found in Table 2 .
163
Samples were transported from the field site to the laboratory and microbiological 164 determinants were processed immediately. Aliquots (1 ml) were stored at -20 °C for 2) and missed collections (week 4) were determined using the Wilcoxon sign rank test.
216
Correlations between determinants were determined using the Spearman Rank test. Culturable microbial counts were restricted to the first six weeks of the trial. After this time, concentrations differed significantly between waste treatments (Χ 2 = 12.9, P < 0.01), and showed two peaks in concentration in BW bins, with the first peak at week 4, followed by a 248 further peak at week 6. LW showed a higher concentration at week 4 (P > 0.05) but numbers waste at 7 °C, week 9. Values represent the geometric mean of six replicates 95% confidence interval estimated from 5000 bootstrap samples.
293
The dashed line represents the detection limit.
At week four, LW4 bins were tipped to assess potential bioaerosol emissions for waste 296 collection operators emptying bins (Figure 4) and other fungi counts were significantly higher in LW4 than LW9 (P < 0.01 for both) whilst 302 the opposite held true for A. fumigatus (P < 0.01).
303
Endotoxin emissions during tipping are illustrated in Figure 4 . Mean endotoxin 304 emissions of 11 EU m -3 at week four were recorded for warm loose tipped material (LW4). implications for a missed bin collection that might be left for longer than four weeks.
Discussion
320
The process of breakdown of waste material begins when the material is deposited reported that the activity of fungi was not significant (related to 'in container' growth). fortnightly. There is a lack of studies on collectors who collect residual waste after a longer 373 storage interval, which would be interesting after the results of this study.
374
It is also interesting to note that internal bin temperature did not vary much in either the 
